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(57) Abstract: A balance training device suitable for the user to train to im- 
prove his body balancing function and exercising function or for use for re- 
habilitation purposes for protection against lumbago, the device comprising 
a seat and a drive unit for driving the seat The drive unit comprises a drive 
source, and a means for converting the output from the drive source into a 
hose-riding motion consisting, in combination, of a linear reciprocating mo- 
tion in the longitudinal direction (X) of the seat, a first rotary reciprocating 
motion in the periaxial direction (?y) substantially perpendicular to the lon- 
gitudinal direction, and a second rotary reciprocating motion in the periaxial 
direction (?x) extending in the longitudinal direction, and a power transmis- 
sion means for transmitting the hose-riding motion to the seat. 
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Abstract 



A balance training apparatus, which is preferably used for training a body balance function and a 
locomotive function of a user, and for rehabilitation for lumbago prevention, is provided. This apparatus 
has a seat for the user and a driving unit for driving the seat. The driving unit comprises a drive source 
and a power transmission unit for converting an output of the drive source into a horse-riding motion, 
which is a combination of a rectilinear reciprocating motion in a forward and backward direction (X) of 
the seat, a first pivotal reciprocating motion (thetay) about an axis extending in a horizontal direction 
substantially perpendicular to the forward and backward direction, and a second pivotal reciprocating 
motion (thetax) about an axis extending in the forward and backward direction, and transferring the 
horse-riding motion to the seat 



TECHNICAL FIELD 

[0001] The present invention relates to a balance training apparatus having a seat for a user, which is 
preferably used for training a body balance function and a locomotive function of a user, and for 
rehabilitation for lumbago prevention. 

BACKGROUND ART 

[0002] Horse-riding is well known as an effective exercise for preventing lumbago and for increasing 
muscular strength of legs and loins. However, it is difficult that most of people living in cities go to 
horse-riding facilities from viewpoints of time and expense. In addition, there is a danger that an unripe 
person in horse-riding technique falls from a horseback. Therefore, attention is being given to an 
apparatus for providing an artificial horse-riding exercise by simulating an exercise that the user 
receives during the horse-riding. 

[0003] For example, Japanese Patent Publication [kokoku] No. 6-65350 discloses a balance training 
apparatus comprising a horse-shaped seat for a user, six independent drive motors, and a power 
transmission unit for transferring outputs of these motors to the seat. In this apparatus, it is possible to 
separately control six motions of rectilinear reciprocating motions in a forward and backward direction, 
left and right direction, and an upward and downward direction, and pivotal reciprocating motions about 
an axis of the forward and backward direction, axis of the left and right direction, and an axis of the 
upward and downward direction. In the case of providing these rectilinear reciprocating motions and 
pivotal reciprocating motions to the user on the seat at required speeds, a position of the center of 
gravity of the user's body changes during the exercise. Since the user holds out, bracing the legs to 
keep the head position constant, it is possible to efficiently train specific muscles of the user. 
[0004] By the way, from a detail analysis of the present inventors about a relation between muscle 
motions in the horse-riding exercise and an effect of increasing the muscle power brought thereby, it 
has been concluded that a combination of specific three motions in the above-described six motions is 
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particularly effective for the balance training and the lumbago prevention. That is, it has been revealed 
that the rectilinear reciprocating motion in the forward and backward direction of the seat and the 
pivotal reciprocating motion about the axis extending in the horizontal direction substantially 
perpendicular to the forward and backward direction are effective for abdominal and back muscles, and 
the pivotal reciprocating motion about the axis extending in the forward and backward direction is 
effective for external abdominal oblique muscle. In addition, it has been revealed that even when the 
remaining motions other than the above-described three motions are given to the user, remarkable 
effects of increasing the muscle power cannot be expected. Thus, from the viewpoint of efficiently 
training the specific muscles of the user, there is still room for improvement in the conventional balance 
training apparatus. 

[0005] In addition, since many motors built in the conventional apparatus bring about an upsizing of the 
apparatus, the ease-of-use of the apparatus is not often satisfied in average homes and offices. 
Moreover, the use of a lot of motors and the upsizing of the apparatus lead to poor cost/performance. 
Consequently, it has become a very expensive apparatus to the average homes. 

SUMMARY OF THE INVENTION 

[0006] Therefore, a primary concern of the present invention is to provide a balance training apparatus 
having the capability of giving a horse-riding exercise that is a combination of the three effective 
motions described above, to a user on a seat. 

[0007] That is, the balance training apparatus has a seat for a user, and a driving unit for driving the 
seat. The driving unit comprises a drive source and a power transmission means for converting an 
output of the drive source into a horse-riding motion, which is a combination of a rectilinear 
reciprocating motion in a forward and backward direction of the seat, a first pivotal reciprocating motion 
about a first axis extending in a horizontal direction substantially perpendicular to the forward and 
backward direction, and a second pivotal reciprocating motion about a second axis extending in the 
forward and backward direction, and transferring the horse-riding motion to the seat. 
[0008] In this balance training apparatus, there is an advantage of efficiently providing an exercise, 
which is particularly effective for training a body balance function and a locomotive function of the user 
and for rehabilitation for lumbago prevention, to the user on the seat. In addition, since a mechanism 
for transferring to the seat the other motions that do not provide remarkable exercise effects is not 
needed, it is possible to downsize the apparatus, and cut down on costs of the apparatus in such a 
degree that the apparatus can be easily used in average homes. 

[0009] In the above balance training apparatus, it is preferred that a range of the rectilinear 
reciprocating motion is +-60 mm or less in the forward and backward direction, a range of the first 
pivotal reciprocating motion is +-6 degrees or less about the first axis, and a range of the second pivotal 
reciprocating motion is +-6 degrees or less about the second axis. 

[0010] In addition, it is preferred that the balance training apparatus comprises a movement range 
adjusting means for adjusting each of ranges of the rectilinear reciprocating motion, the first pivotal 
reciprocating motion, and the second pivotal reciprocating motion. 

[001 1] It is further preferred that the balance training apparatus comprises a speed adjusting means for 
adjusting each of speeds of the rectilinear reciprocating motion, the first pivotal reciprocating motion, 
and the second pivotal reciprocating motion. 

[0012] In addition, it is preferred that the balance training apparatus comprises a movement ratio 
adjusting means for adjusting a movement ratio among the rectilinear reciprocating motion, the first 
pivotal reciprocating motion, and the second pivotal reciprocating motion. 

[0013] It is also preferred that the balance training apparatus comprises a control means for controlling 
the driving unit to provide the horse-riding motion according to a predetermined program. 
[0014] It is preferred that the control means has a slow start means for controlling the driving unit such 
that a traveling speed of the seat gradually increases from the start of the horse-riding motion. 
[0015] In addition, it is preferred that the control means controls the driving unit according to a program 
prepared in consideration of a warming-up exercise performed at the start of the horse-riding motion 
and a cool-down exercise performed at the end of the horse-riding motion. In particular, it is preferred 
that the control means controls the driving unit such that a traveling speed of the seat gradually 
increases at the warming-up exercise, and the traveling speed of the seat gradually decreases at the 
cool-down exercise. 

[0016] It is further preferred that the control means comprises a heart rate sensor for measuring a heart 
rate of the user on the seat during the horse-riding motion, and a feedback means for adjusting at least 
one of a traveling speed and a movement range of the seat according to an output of the heart rate 
sensor. 

[0017] In addition, it is preferred that the control means comprises a data input portion for inputting an 
amount of calories that the user wants to burn by an exercise, exercise program determining portion for 
determining a horse-riding exercise program according to the calorie amount in the data input portion, 
and a calorie display portion for displaying consumed calories by the user during the exercise. 
[0018] In addition, it is preferred that the control means has a maximum speed determining means for 
setting a maximum traveling speed of the seat to a desired value 
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[0019] Other features and advantages brought thereby of the present invention will be more apparently 
understood from best mode for carrying out the invention explained below in detail, referring to the 
attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 A is a schematic view showing a usage of a balance training apparatus according to an 
embodiment of the present invention, and 

[0021] FIG. 1 B is a perspective view of the balance training apparatus; 

[0022] FIG. 2A is a schematic view illustrating a rectilinear reciprocating motion in a forward and 

backward direction (X) of a seat, 

[0023] FIG. 2B is a schematic view illustrating a first pivotal reciprocating motion ([theta]y) about an 
axis extending in a horizontal direction substantially perpendicular to the forward and backward 
direction, and 

[0024] FIG. 2C is a schematic view illustrating a second pivotal reciprocating motion ([theta]x) about an 
axis extending in the forward and backward direction; 

[0025] FIG. 3 is a front cross-sectional view of the balance training apparatus according to the 
embodiment of the present invention; 

[0026] FIG. 4 is a side cross-sectional view of the balance training apparatus; 
[0027] FIG. 5 is a side cross-sectional view of the balance training apparatus; and 
[0028] FIG. 6 is a cross-sectional view of a balance training apparatus according to another 
embodiment of the present invention. 



BEST MODE FOR CARRYING OUT THE INVENTION 

[0029] A balance training apparatus according to a preferred embodiment of the present invention is 
explained below in detail. 

[0030] As shown in FIG. 1 A, when using the balance training apparatus of present embodiment, a user 
sits astride a seat 1 . As shown in FIGS. 1 B, 3 to 5, this apparatus comprises a base 4, a movable 
carrier 8 pivotally supported about an axis of a first shaft 6 described later by the base 4, driving unit 2 
mounted on the movable carrier 8, a pedestal 3 movably supported to the movable carrier 8 by use of a 
pair of first links 9 described later, and the seat 1 fixed to the a top plate 3a of the pedestal 3. In FIG. 
1 B, the numeral 50 designates stirrups for holding the user's feet. The numeral 20 designates a cover, 
in which the driving unit 2 is installed. In addition, the numeral 55 designates a grip, which can be used 
to keep the balance by the user on the seat during the horse-riding exercise. The numeral 57 
designates an operating panel with a main switch of the balance training apparatus and so on. 
[0031 ] The seat 1 is of a saddle shape having a concave at a substantially center portion between the 
forward and backward ends thereof, which is formed such that the user can sit astride this concave. 
The driving unit 2 is mainly composed of a single motor 16 and a power transmission unit for 
transferring an output of the motor to the seat 1 . This power transmission unit converts a rotational 
output of the motor 1 6 into a horse-riding motion, which is a combination of a rectilinear reciprocating 
motion in the forward and backward direction (X) of the seat, as shown in FIG. 2A, a first pivotal 
reciprocating motion ([theta]y) about an axis extending in a horizontal direction substantially 
perpendicular to the forward and backward direction, as shown in FIG. 2B, and a second pivotal 
reciprocating motion ([theta]x) about an axis extending in the forward and backward direction, as shown 
in FIG. 2C, and transfers the horse-riding motion to the seat. To facilitate the understanding of the 
present invention, a first crank mechanism for converting the output of the motor 16 into the rectilinear 
reciprocating motion and the first pivotal reciprocating motion of the seat 1 is firstly explained. 
Subsequently, a second crank mechanism for converting the motor output into the second pivotal 
reciprocating motion of the seat 1 is explained. 
[0032] (1) First Crank Mechanism 

[0033] As shown in FIGS. 3 to 5, the single motor 16 is fixed to the movable carrier 8, on which the 
driving unit 2 is mounted, by use of a motor mounting stand 17. A rotating shaft 19 of the motor 16 
penetrates a motor case 1 8, and projects from opposite ends of the motor case to provide a rotational 
output. In this embodiment, a rear end of the rotating shaft 19 is used to provide the rectilinear 
reciprocating motion and the first pivotal reciprocating motion, and the front end of the rotating shaft is 
used to provide the second pivotal reciprocating motion. 

[0034] A worm 21 is provided at the rear end of the rotating shaft 19. The worm 21 is engaged to a 
worm wheel 23. The worm wheel 23 is attached to a shaft pin 25 extending in a horizontal direction. 
The shaft pin 25 is coupled to a first crank 27. The first crank 27 is coupled with one end of a first link 9 
by a first rod 30. The end of the first link 9 is coupled to a side wall 3b of the pedestal 3, to which the 
seat 1 is secured, by use of a shaft pin 1 1 . The other end of the first link 9 is coupled to a side wall 8b 
of the movable carrier 8 by use of a shaft pin 10. The first link 9 is provided at each of both sides of the 
seat 1 . However, a crank motion is transferred to only one of the first links 9 (right-side one in FIG. 3) 
by the first rod 30. The other one of the first links (left-side one in FIG. 3) is dependency driven. In 
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addition, as shown in FIG. 3, the shaft pins (10, 1 1) are arranged such that an axial direction of the 
shaft pin 10 is substantially parallel to the axial direction of the shaft pin 1 1 . The axial direction of the 
shaft pins (1 0, 1 1 ) is substantially perpendicular to the forward and backward direction of the seat 1 . 
[0035] In the power transmission mechanism described above, when the motor 16 is activated, the 
worm 21 rotates the worm wheel 23, so that the first crank 27 revolves about the shaft pin 25. This 
crank motion of the first crank 27 is transferred to the first link 9 through the first rod 30. As a result, the 
first link 9 is allowed to do a reciprocating swing motion within a range of angle designated by [Phi]1 
about the shaft pin 10 as a rotation center. This motion of the first link 9 provides an oscillatory 
reciprocating motion to the pedestal 3 with the seat 1 . 

[0036] By the way, the motion of the seat 1 is guided by a second link 1 4 for coupling a front portion of 
the pedestal 3 with a supporting board 12 standing on a forward end of the base 4. That is, one end of 
the second link 14 is coupled to the supporting board 12 by use of a shaft pin 13 such that the second 
link is allowed to do a reciprocating swing motion within a range of angle designated by [Phi]2 about the 
coupling portion as a rotation center. A ball joint 15 that is a universal joint is provided at the other end 
of the second link 14. The second link 14 is coupled to the pedestal 3 by use of the ball joint 15. In this 
embodiment, a linear distance between the shaft pins (10, 13) is smaller than the linear distance 
between the shaft pin 1 1 and the ball joint 15. 

[0037] In the presence of the second link 14, when the first link 9 is pivotally moved in a 
counterclockwise direction about the pin shaft 10 from a position shown in FIG. 4, at which a top face of 
the pedestal 3 is substantially parallel to the top face of the base 4, the first link pushes up a rear 
portion of the pedestal 3, and the second link 14 dependently moves in the counterclockwise direction 
to push down the front portion of the pedestal 3. On the contrary, when the first link 9 is pivotally moved 
in a clockwise direction about the pin shaft 10 from the position shown in FIG. 4, the seat 1 moves 
rearward such that a rear end portion of the seat 1 is lower than a front end portion of the seat 1 . 
[0038J Thus, the reciprocating swing motions of the first and second links 9, 14 provides to the seat 1 a 
combined motion of the rectilinear reciprocating motion in the forward and backward direction (X) of the 
seat and the first pivotal reciprocating motion ([thetajy) about the axis extending in the horizontal 
direction substantially perpendicular to the forward and backward direction. 
[0039] (2) Second Crank Mechanism 

[0040] A worm 22 provided at the front end of the rotating shaft 1 9 of the motor 1 6 is used to provide 
the second pivotal reciprocating motion to the seat 1 . The worm 22 is engaged to a worm wheel 24. As 
shown in FIG. 3, the worm wheel 24 is attached to a shaft pin 26 extending in a horizontal direction. A 
second crank 28 is coupled to one end of the shaft pin 26. The second crank 28 is coupled with the 
base 4 by a second rod 31 . The second rod 31 is coupled to the top surface of the base 4 by use of a 
ball joint 32 that is a universal joint. 

[0041] The movable carrier 8 is supported so as to be pivotally movable about the first shaft 6 
extending in the forward and backward direction against the base 4. That is, as shown in FIG. 4, a 
securing member 5 shaped like a letter C is fixed to the base 4. This securing member 5 is formed with 
a bottom wall 5a, which is fixed to the base 4 by use of fixtures such as bolts and nuts, and a pair of 
front and rear walls 5b projecting upward from front and rear ends of the bottom wall. The first shaft 6 is 
supported by the front and rear wails 5b. A pair of bearings 7 are held by bearing holding members 8c 
projecting downward from front and rear ends of a bottom plate 8a of the movable carrier 8. Both ends 
of the first shaft 6 are also supported by the pair of bearings 7, so that the movable carrier 8 can be 
pivotally moved about the first shaft 6. In the present embodiment, as understood from the front view of 
FIG. 3, the first and second crank mechanisms are positioned at the right and left sides of the first shaft 
6, respectively. 

[0042] As described above, the movable carrier 8 with the seat 1 , the pedestal 3 and the driving unit 2 
thereon is pivotally movable about the first shaft 6 against the base 4. Therefore, when the motor 16 is 
activated, the worm 22 provided at the front end of the motor shaft 1 9 rotates the worm wheel 24, so 
that the second crank 28 revolves about the shaft pin 26. A crank motion of this second crank 28 is 
transferred through the second rod 31 . However, since one end of the second rod 31 is secured to the 
base 4, the movable carrier 8 is allowed to do a reciprocating swing motion about the first shaft 6. Thus, 
by the crank motion of the second crank 28, the movable carrier 8 with the pedestal 3 and the seat 1 
thereon is allowed to do the reciprocating swing motion about the first shaft 6. Since one end of the 
second crank 28 is coupled to the base 4 through the ball joint 32, the oscillatory motion of the movable 
carrier 8 about the first shaft 6 is permitted. 

[0043] As a result, the rotational output of the single motor 16 is converted into an artificial horse-riding 
motion, which is a combination of the rectilinear reciprocating motion in the forward and backward 
direction of the seat, the first and second pivotal reciprocating motions, by the first and second crank 
mechanisms, and the horse-riding motion is provided to the seat 1 . This means that the seat 1 can 
oscillate with 3 degrees of freedom. Myoelectric potentials for abdominal and back muscles are 
obtained by the rectilinear reciprocating motion and the first pivotal reciprocating motion, and the 
myoelectric potentials for external abdominal oblique muscle are obtained by the second pivotal 
reciprocating motion. Since these myoelectric potentials caused at the time of stretching the respective 
muscles are alternately obtained, it is possible to provide remarkable effects of balance training. 
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[0044] Therefore, a preferred balance training apparatus of the present invention has a seat for a user, 
and a driving unit for moving the seat. The driving unit comprises a single motor and a power 
transmission unit for converting an output of the single motor into an artificial horse-riding motion, which 
is a combination of a rectilinear reciprocating motion in a forward and backward direction of the seat, a 
first pivotal reciprocating motion about a first axis extending in a horizontal direction substantially 
perpendicular to the forward and backward direction, and a second pivotal reciprocating motion about a 
second axis extending in the forward and backward direction, and transferring the horse-riding motion 
to the seat. 

[0045] In particular, it is preferred that the power transmission unit of the present invention is composed 
of a first crank mechanism of converting a rotational output provided from one end of a rotating shaft of 
the single motor into a first crank motion to obtain the rectilinear reciprocating motion in the forward and 
backward direction of the seat, and the first pivotal reciprocating motion about the first axis extending in 
the horizontal direction substantially perpendicular to the forward and backward direction, and a second 
crank mechanism of converting the rotational output provided from the other end of the rotating shaft of 
the single motor into a second crank motion to obtain the second pivotal reciprocating motion about the 
second axis extending in the forward and backward direction. 

[0046] It is preferred that the balance training apparatus of the present invention comprises a 
movement range adjusting unit for adjusting movement ranges in the horse-riding motion. For example, 
as shown in FIG. 6, to adjust a range of the rectilinear reciprocating motion in the forward and 
backward direction (X) and a range of angle ([theta]y) of the second pivotal reciprocating motion of the 
seat, an effective length of the first rod 30 can be determined by tightening a nut 30b to a required 
position of a bolt 30a that works as the first rod, and a coupling position of the first link 9 (i.e., the 
position of the shaft pin 10) can be adjusted in an elongate hole 60, which is formed in a side wall 8b of 
the movable carrier 8 so as to extend in the forward and backward direction. In addition, when the first 
link 9 is composed of a pair of link members 9a, 9b, and a plurality of bolt holes 72 for coupling are 
formed in the link members in its longitudinal direction, the link members 9a, 9b can be coupled to each 
other by use of a bolt 70 such that a total length of the first link 9 becomes a required length. On the 
other hand, to change a range of angle ([theta]x) of the second pivotal reciprocating motion of the seat, 
it is preferred that a radius of gyration of the second crank is adjustable. Each of these movement 
range adjusting units works as the movement range adjusting means of the present invention. In 
particular, when the balance training apparatus of the present invention has these movement range 
adjusting units, a movement ratio among the three different motions can be optionally determined. 
Therefore, the balance training apparatus also has a movement ratio adjusting means. 
[0047] The movement range and the ranges of angles in the oscillatory reciprocating motion of the seat 
can be changed by the movement range adjusting means described above, therefore, they are not 
limited to specific ranges. However, it is preferred that the range of the rectilinear reciprocating motion 
is +-50 mm or less in the forward and backward direction, the range of the first pivotal reciprocating 
motion is +-5 degrees or less about the first axis, and the range of the second pivotal reciprocating 
motion is +-5 degrees or less about the second axis. In this case, it is possible to efficiently provide 
improved muscle training and balance training effects to the user. 

[0048] In addition, by controlling a rotation speed of the motor 16, the reciprocating motions can be 
provided at various oscillation speeds. In particular, it is preferred that the present apparatus comprises 
a maximum-speed determining means for setting a maximum traveling speed of the seat to a desired 
value. 

[0049] To provide an effective exercise for balance training to the user by the balance training 
apparatus of the present invention, it is also preferred that the present apparatus comprises a control 
unit for controlling driving conditions such as drive speed and exercise continuation time according to a 
predetermined program menu. In this case, it is possible to provide a suitable horse-riding exercise in 
accordance with the program menu prepared for individual purposes of increasing the muscle power, 
rehabilitation for lumbago prevention, and so on. 

[0050] For example, it is preferred that the present apparatus comprises a slow start means for 
controlling the driving unit such that a traveling speed of the seat gradually increases from the start of 
driving. In addition, it is preferred that the control unit controls the driving unit according to a program 
prepared in consideration of a warming-up exercise for the user at the start of the horse-riding motion 
and a cool-down exercise for the user at the end of the horse-riding motion. Concretely, it is preferred 
that the control unit controls the driving unit according to the program prepared such that the traveling 
speed of the seat gradually increases (slow start) at the warming-up exercise, and the traveling speed 
of the seat gradually decreases (slow end) at the cool-down exercise. In this case, the muscles of the 
user are efficiently induced in an adequate condition for exercise, and the flow of blood can be 
gradually stabilized by easing the muscle tension immediately before the end of the exercise. 
[0051] By the way, the contents of the exercise program are carefully determined by a lot of preliminary 
tests. However, there is a case that a selected exercise menu is not adequate for the user due to 
individual differences. In addition, even when the exercise is carried out along the program, there is a 
case that the exercise becomes an excessive load due to a poor physical condition of the user. For 
these reasons, it is preferred that the present apparatus comprises a heart-fate sensor for measuring a 
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heart rate of the user on the seat 1 during the horse-riding motion, and a feedback unit for adjusting at 
least one of the traveling speed and the movement range of the seat according to an output of the 
heart-rate sensor. In this case, since an adequate amount of exercise is determined according to the 
physical condition of the user during the exercise, the reliability in safety of the apparatus is further 
improved. 

[0052] In addition, when the user uses the balance training apparatus to burn desired calories, it is 
preferred that the present apparatus comprises a data input portion for inputting an amount of calories 
that the user wants to burn by an exercise, together with individual data of the user such as gender and 
age, exercise program determining portion for determining an optimum exercise program according to 
the input data, and a calorie display portion for displaying consumed calories by the user during the 
exercise. In this case, since the user can continue the exercise while checking the consumed calories 
by the exercise, it becomes easier to grasp a distribution of pace for the exercise. In addition, the user 
can obtain information about the remaining exercise amount necessary to reach the desired calorie 
consumption amount set by the user. Therefore, it is effective to raise the aspirations of attaining the 
user's goal. For example, it is preferred that the calorie display portion is positioned at an operating 
panel 57 of the seat 1 . 
[0053] Industrial Applicability 

[0054] As described above, since the present apparatus can provide a simulated horse-riding, three- 
dimensional motion to the seat, on which the user is sitting, it is possible to efficiently train specific 
muscles of the user. That is, it is possible to efficiently provide to the user the horse-riding motion, 
which is a combination of the rectilinear reciprocating motion in the forward and backward direction and 
the first pivotal reciprocating motion that are effective to train abdominal and back muscles, and the 
second pivotal reciprocating motion that is effective to train external abdominal oblique muscle. 
[0055] In addition, when the balance training apparatus provides the horse-riding motion by use of the 
single motor, it is possible to achieve a downsizing of the apparatus, and remarkably improve the 
cost/performance. As a result, the apparatus for providing the exercise effective for improving the 
muscle power and for the lumbago prevention becomes available to average homes as well as the 
commercial use. The balance training apparatus of the present invention is also effective to another 
purposes such as resolving lack of exercise, refreshing and a shape-up exercise. 
[0056] In the case that the training program can be determined according to gender, age, physique and 
physical conditions of the user, or the heart rate or the consumed calories of the user can be measured 
and displayed in a real-time manner, there is an advantage that the user is allowed to safely use the 
balance training apparatus while avoiding a situation that an excessive amount of exercise is applied to 
the user. 

Data supplied from the esp@cenet database -12 

Claims 

1 . A balance training apparatus having a seat for a user, and a driving unit for driving said seat, 
wherein said driving unit comprises a drive source and a power transmission means for converting an 
output of said drive source into a horse-riding motion, which is a combination of a rectilinear 
reciprocating motion in a forward and backward direction of said seat, a first pivotal reciprocating 
motion about a first axis extending in a horizontal direction substantially perpendicular to said forward 
and backward direction, and a second pivotal reciprocating motion about a second axis extending in 
said forward and backward direction, and transferring said horse-riding motion to said seat. 

2. The balance training apparatus as set forth in claim 1 , wherein a range of said rectilinear 
reciprocating motion is +50 mm or less in said forward and backward direction, a range of said first 
pivotal reciprocating motion is +5 degrees or less about the first axis, and a range of said second 
pivotal reciprocating motion is +5 degrees or less about the second axis. 

3. The balance training apparatus as set forth in claim 1 , comprising a movement range adjusting 
means for adjusting each of ranges of said rectilinear reciprocating motion, said first pivotal 
reciprocating motion, and said second pivotal reciprocating motion. 

4. The balance training apparatus as set forth in claim 1 , comprising a speed adjusting means for 
adjusting each of speeds of said rectilinear reciprocating motion, said first pivotal reciprocating motion, 
and said second pivotal reciprocating motion. 

5. The balance training apparatus as set forth in claim 1 , comprising a movement ratio adjusting means 
for adjusting a movement ratio among said rectilinear reciprocating motion, said first pivotal 
reciprocating motion, and said second pivotal reciprocating motion. 

6. The balance training apparatus as set forth in claim 1 , comprising a control means for controlling 
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said driving unit to provide said horse-riding motion according to a predetermined program. 

7. The balance training apparatus as set forth in claim 6, wherein said control means has a slow start 
means for controlling said driving unit such that a traveling speed of said seat gradually increases from 
the start of said horse-riding motion. 

8. The balance training apparatus as set forth in claim 6, wherein said control means controls said 
driving unit according to a program prepared in consideration of a warming-up exercise performed at 
the start of said horse-riding motion and a cool-down exercise performed at the end of said horse-riding 
motion. 

9. The balance training apparatus as set forth in claim 8, wherein said control means controls said 
driving unit such that a traveling speed of said seat gradually increases at said warming-up exercise, 
and the traveling speed of said seat gradually decreases at said cool-down exercise. 

1 0. The balance training apparatus as set forth in claim 6, wherein said control means comprises a 
heart rate sensor for measuring a heart rate of the user on said seat during said horse-riding motion, 
and a feedback means for adjusting at least one of a traveling speed and a movement range of said 
seat according to an output of said heart rate sensor. 

1 1 . The balance training apparatus as set forth in claim 6, wherein said control means comprises a 
data input portion for inputting an amount of calories that the user wants to burn by an exercise, 
exercise program determining portion for determining a horse-riding exercise program according to the 
calorie amount in said data input portion, and a calorie display portion for displaying consumed calories 
by the user during the exercise. 

12. The balance training apparatus as set forth in claim 6, wherein said control means has a maximum 
speed determining means for setting a maximum traveling speed of said seat to a desired value. 

13. The balance training apparatus as set forth in claim 1 , wherein said drive source has a single 
motor. 
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